Cyclooxygenase inhibitors increase canine tracheal muscle response to parasympathetic stimuli in situ.
To determine whether cyclooxygenase inhibitors alter parasympathetic control of airway smooth muscle in situ, we pretreated anesthetized dogs with intravenous indomethacin, meclofenamate, or normal saline and measured the isometric contraction of tracheal muscle in response to electrical stimulation of the vagus nerves. Indomethacin and meclofenamate increase the response of airway smooth muscle to parasympathetic stimulation. In subsequent experiments to determine the site of action of cyclooxygenase inhibitors, we found that indomethacin does not alter the response of tracheal muscle to intra-arterial acetylcholine (a muscarinic agonist) but does augment the response to intra-arterial dimethylpiperaziniumiodide (a nicotinic agonist). Moreover, the response to parasympathetic stimulation after pretreatment with a combination of indomethacin and BW755C (a combined cyclooxygenase-lipoxygenase inhibitor) does not differ significantly from the response after indomethacin or meclofenamate alone. We conclude that cyclooxygenase inhibitors increase the sensitivity of the contractile response of tracheal smooth muscle to parasympathetic stimulation, that they exert their effect on the postganglionic parasympathetic neuron, and that their effect is prejunctional. The effect appears secondary to a decrease in cyclooxygenase products rather than to an increase in lipoxygenase products. These findings suggest that endogenous cyclooxygenase products may modulate parasympathetic control of airway smooth muscle in vivo. They may relate to the mechanisms that underlie airway hyperresponsiveness, by which mediators of inflammation modulate airway responsiveness and by which nonsteroidal anti-inflammatory drugs induce severe bronchoconstrictor responses in some persons who have asthma.